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[57]  ABSTRACT

Ambient or static pressure in a fluid stream 1s sensed
with a hollow circular cylinder placed normal to the
fluid stream. A shroud 1s mounted on the cylinder for
adjustment over a ring of ports provided in the cylin-
der. In this manner, the relationship between the inter-

nal pressure in the cylinder and the ambient pressure
is controllable. Ideally, the internal and ambient pres-
sures are exactly equal. Further, extenston of the cyl-
inder above and below the shroud provides symmetry
for positive and negative angles of attack.
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AMBIENT PRESSURE PROBE

BACKGROUND OF THE INVENTION

1. Field of the Invention ..

This invention is related generally to an instrument
for measuring parameters of an air flow, and particu-
larly to the sensing of static pressure in atmospherlc
flows while compensating for wide variations in the
angle of attack of the fluid flow relative to the sensing
device.

2. Description of the Prior Art

Quantitative measurements of fluid ﬂow are accom-

plished by a wide variety of instruments and.tech-
niques. The degree of accuracy required for a certain
measurement depends on the application of the result-
1ng information. While in some cases extreme accuracy
1s needed, only a rough estimate is required in other
cases. In most industrial applications, even a slight
error in measurements taken on large quantities of fluid
can be very important..

Flow measurements frequently relate to the measure-
ments of static or ambient pressure. Static pressure
may be defined as pressure exerted by a fluid normal to
stream lines of a flow of the fluid. This pressure will be
constant across the flow in those situations where the
formation streamlines are parallel to one another. If;
for example, the streamlines are not parallel, but are
curved, the static pressure will vary across the flow. A
~common technique for measuring the ambient or static
pressure in a fluid stream relative to some reference
pressure is by means of a pjtot-static tube or probe. An
aperture, generally referred to as a static pressure tap
or a piezometer opening, is provided in the wall of the
pitot-static tube. The pressure sensed by the aperture
can be measured by any suitable device such as a ma-
nometer or a conventional pressure gauge.

The pitot-static tube measures the local and static
pressure in a fluid flow by application of the principle
of conservation of mechanical energy. This principle is
applied by converting the velocity of the fluid flow into
a pressure head. That is, if the fluid changes its velocity
from V, to V,, by application of a suitable force to the
fluid flow, the pressure of the fluid will change from p,,
to p,; in accordance with relationships known to those
in the art. These relationships may be expressed by the
equation:

Vﬂz - Vllz = (ngd) X (Pﬂ __Pﬂ)t

where g is the acceleration due to gravity, and 4 is the
density of the fluid.

If the pitot-static probe is not properly aligned with
the flow, or if the flow is highly turbulent, the indicated
static pressure tends to be lower than the true static
pressure. Measuring barometric pressure under windy
conditions, for example, necessitates mounting the
pitot-static probe on a wind vane or similar device, to
continuously align the probe with the oncoming wind.

Further, problems often arise with the pressure ports
becommg clogged with rain, snow, and the like.

“U.S. Pat. No. 3,673,866, issued July 4, 1972 to Al-
perovich et al., discloses a pitot-static probe having an
adjustable collar on the probe. Mounting the collar in
front of the static pressure openings compensates for
measuring errors where the static pressure is greater
than the free-stream static pressure, while arranging
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the collar behind the openings compensates for errors
encountered when the static pressure is lower than the
free-stream static pressure. The static pressure measur-

‘ing openings are exposed to rain, snow and the like,

however, and may become clogged and variations in
the angle of attack may cause errors which will not be

compensated for the collar.
U.S. Pat. No. 3,443,431, issued May 13, 1969 to F.

'W. Hagen, discloses  a static pressure sensing device

intended to compensate for wide variations in the angle
of attack between the device and associated flow

“stream. The measuring device has static pressure mea-
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suring openings along axes which are inclined for-
wardly from a position normal to the surface of the
probe, rather than normal to the probe as is conven-
tional. The openings are still exposed to the elements
and are subject to clogging, and the probe would have

- to be mounted on a wind vane if it was to be used to
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measure barometric pressure under windy conditions.

SUMMARY OF THE INVENTION

It 1s the object of the present invention to provide an
omni-directional ambient pressure sensing probe that
does not require the use of a wind vane.

It 1s another object of the present invention to pro-
vide an ambient pressure sensing probe that has no

- moving parts and is operable under a wide range of

atmospheric conditions. |
It i1s yet another object of the present invention to
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’ provide an 1mproved method for measuring ambient or

. static pressure in a fluid stream.
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These and other objects are achieved aecordmg to
the present invention by providing a static pressure
probe having:

a hollow body provided with at least one pressure
~ sensing port or aperture; and

a shroud adjustably arranged on the body for move-

ment relative to the aperture.

The hollow body is advantageously a hollow circular
cylinder having a circumference provided with a ring of
pressure sensing apertures arranged normal or perpen-
dicular to the outer surface of the cylinder. The cylin-
der 1s usually placed vertically in an undisturbed wind
field.

The shroud is preferably a sleeve arranged over, and
spaced from, the cylinder. Means are associated with
the sleeve for adjustably sealing a portion of the sleeve
with respect to the cylinder. The position of the sleeve
over the pressure ports determines the pressure in the
cylinder. |

As will become more apparent below, mounting the
hollow cylinder perpendicular to an undisturbed wind
field will result in the internal pressure of the cylinder
and the ambient pressure of the fluid flow being equal
for a certain position of the shroud relative to the ports.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be clearly understood from the
following detailed description of one particular em-
bodiment of the invention, reference being made to the
accompanymg drawings.

FIG. 1 1s a fragmentary, side elevational view show-
Ing an ambient pressure probe according to the present
invention.

FIG. 2 is a sectional view taken along the line 2—2 in
FIG. 1.

FI1G. 3 1s a fragmentary, sectional view taken along
the lines 3-——3 in FIG. 1.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now more particularly to FIGS. 1-3 of the
drawings, an ambient pressure probe 10 according to

the present invention is constructed from a hollow
body in the form of a cylinder 12 having a pair of
spacee ends 14 and 16 and provided with a plurality of
apertures 18 forming a circumferential ring about the
cylinder 12 intermediate its ends 14 and 16. A shroud
20 is adjustably mounted on cylinder 12 for movement
relative to the ring of apertures 18. The latter are ar-
ranged perpendicularly to the outer cylindrical surface
of cylinder 12 and form static pressure measuring
ports. " |

Shroud 20 1s advantageously in the form of a sleeve
22 disposed over and spaced from cylinder 12. Sleeve
22 1s provided with an annular projection 24 which
adjustably seals an end portion 26 of sleeve 22 to the
cylinder 12. The seal is advantageously obtained by
providing an annular groove 28 on the inner curved
surface of pm]ectlon 24 and placmg a conventional
“0”’-ring 30 in the groove.

A plug 32 provided with a central bore 34 forms a
fitting 36 for facilitating attachment of a pressure line
38 to cylinder 12. In this manner, the interior of cylin-
der 12 may be placed in 'cemmunicatio'n with a conven-
tional pressure measuring instrument such as a manom-
eter or Bourdon pressure gauge A plug 40, similar to
'plug 32 but without bore 34, may be used to close end
14 of cylinder 12. The probe is conveniently mounted
on a supporting arm or bracket (not shown) secured
between plug 32 and bolt 44.

If shroud 20 is positioned so that the apertures 18 are
at or below the bottom of shroud 20, the internal pres-
sure in cylinder 12 will be less than the atmDSphenc

pressure. If, on the other hand, shroud 20 is positioned

4

so that the apertures are near the top of shroud 20, the

- internal pressure in cylinder 12 will 'be greater than
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atmospheric pressure. As will be appreciated, there 1s a

position of shroud 20, which is ascertainable by routine
experimerntation, for which the internal pressure in

cylinder 12 will exactly equal the ambient pressure.

As will be readily appreciated from the above de-
scription and from the drawings, an ambient pressure
probe according to the present invention is particularly
suited for measuring turbulent atmospheric flows, and
the like, over a wide range of variations in angle of
attack. Further, the presence of shroud 20, particularly
having projection 24 arranged at the upper portion
thereof, helps prevent snow, rain and the like, from
penetrating apertures 18 and clogging same.

While there has been shown and described a pre-
ferred inventive embodiment, obvious modifications
thereto will be evident to those skilled in the art and the

‘scope of the invention is therefore to be construed in

accordance with the following claims.
What is claimed is: |
1. An omnidirectional, weatherproof ambient pres-

sure probe adapted for use in an undisturbed, predomi-

nantly horizontal wind field, comprising: - |

a vertically mounted tube having a closed top and a
ring of pressure ports intermediate its ends;

a solid shroud adjustably sealed at its top about said
tube and positioned over said ring of pressure ports
to form a weatherproof, downwardly opening an-
nular cavity about said ring of pressure ports, said
shroud being positioned along said tube relative to
said ports so that the pressure transmitted through
said cavity and ports into said tube equals the true
ambient pressure and’

means’ for measuring said true amblent pressure |1 in

said tube.
- * %k ¢ ok koK
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